2 ). In particular, the relativistic many-body perturbation theory (RMBPT), including the Breit interaction, is used to evaluate energies and transition rates for multipole transitions in this hole-particle system. This method is based on the relativistic many-body perturbation theory that agrees with MCDF calculations in lowest-order, includes all second-order correlation corrections and corrections from negative-energy states. The calculations start from a [Cd]4d 14 5p 6 Dirac-Fock (DF) potential. First-order perturbation theory is used to obtain intermediate-coupling coefficients, and second-order RMBPT is used to determine the multipole matrix elements needed for calculations of other atomic properties such as line strengths and transition rates. In addition, core multipole polarizability is evaluated in random-phase and DF approximations. These are the first ab initio calculations of energies and transition rates in ER-like tungsten. The comparison with available data is demonstrated.
Correlation and relativistic effects for the 4f − nl multipole transitions in Er-like Yb 2+ ion were recently studied in Ref. [1] . Specifically, the relativistic manybody perturbation theory (RMBPT) was used to evaluate wavelengths, transition rates, and line strengths for the multipole transitions between the excited [Xe]4f 13 [1] . The first measurement of Er-like Yb 2+ wavelengths was reported more than forty years ago by Bryant [2] where the resonance transition array 4f 14 − 4f 13 5d was observed. All 41 energy levels (28 odd and 13 even) belonging to the 4f 14 , 4f 13 5d, 4f 13 6s, 4f 13 6p, and 4f 13 7s configurations of Yb III were determined experimentally [2] . Some years later, the spectra of Er-like Lu 3+ , Hf 4+ , and Ta 5+ were investigated [3] [4] [5] . The resonance transition array 4f 14 − 4f 13 5d was observed in the isoelectronic sequence from Lu IV through Ta VI. The new resonance group, corresponding to the 5p 6 − 5p 5 5d and 5p 6 − 5p 5 5d transitions, was discovered by Kaufman and Sugar [5] in Ta VI ion. Both types of resonance lines in Er-like W 6+ were reported by Sugar and Kaufman in [6] . It was suggested [6] 2 ) core states overlap in Er-like W 6+ where the binding energies of the 4f j and 5p j orbits are nearly equal.
In Fig. 1 , we plot the binding energies of the 4f j , 5p j , and 5s 1/2 orbitals calculated in Dirac-Fock (DF) approximation as function of nuclear charge Z. For better presentation, we scaled those energies by a factor of (Z − 60) 2 . We find that the 4f 5/2 and 4f 7/2 orbitals are more tightly bound than the 5p j and 5s 1/2 orbitals at low stages of ionization (Z = 72-74 for 5p j and Z = 79-80 for 5s 1/2 ), while the 5p j and 5s 1/2 orbitals are more tightly bound than the 4f 5/2 and 4f 7/2 orbitals for highly ionized cases. Near crossing of the curves describing the 4f j , and 5p j binding energies around Z=74 leads to certain challenges in the calculations, making it difficult to obtain very accurate excitation energies and line strengths for the transitions including the 4f j and 5p j orbitals.
In Fig. 2 , we plot the valence energies of the 5d j , 6p j , and 6s 1/2 orbitals calculated in Dirac-Fock (DF) approximation as function of nuclear charge Z. We use the same scaling factor as in the Fig. 1 We use the RMBPT code that is based on the relativistic many-body perturbation theory, that mostly agrees with MCDF calculations in lowest-order, includes all second-order correlation corrections, and includes corrections from negative-energy states.
We have utilized the RMBPT code before to evaluate the wavelengths, radiative transition rates and autoionizing rates for other tungsten ions in Refs. [7] [8] [9] [10] [11] [12] . In particular, wavelengths and transition rates for nl − n ′ l ′ transitions in Be-, B-, Mg-, Al-, Ca-, Zn-, Ag-and Yblike tungsten ions were tabulated in Ref. [7] . Energies of the [Kr]4d 9 4f 2 , [Kr]4d 9 4f 5l, and [Kr]4d 9 5l5l ′ states (with l = s, p, d, f ) for Ag-like ions with Z = 50 -100 were evaluated to second order RMBPT starting from a Pd-like Dirac-Fock potential, [Kr]4d
10 [8] . Energy levels, radiative matrix elements, and autoionization rates for 1s2l2l
′ states of lithiumlike Mo 39+ , Pr 56+ , W 71+ , and Hg 77+ were evaluated in [9] . Excitation energies, radiative and autoionization rates, dielectronic satellite lines, and dielectronic recombination rates for excited states of Na-like W from Ne-like W were calculated in [10] . The same approach was used in Refs. [11, 12] to evaluate atomic properties of Mg-like W and Ag-like W excited states.
The probabilities of the 4f 13 6p−4f 13 5d electric-dipole transitions and the lifetimes of the 4f 13 6p and 4f 13 5d states were calculated for Yb III, Lu IV, Hf V, and Ta VI of the erbium isoelectronic sequence by Loginov and Tuchkin [13] . The wavefunctions in the intermediate coupling scheme, necessary for calculating the relative line strengths, were obtained semiempirically from experimentally measured energy intervals between fine-structure levels [13] . The same approach was used in Ref. [14] to evaluate the probabilities of the 4f 13 6p− 4f 13 6s and 4f 13 6p− 4f 13 7s electric-dipole transitions.
A compilation and critical review of the measured excitation energies and wavelengths in Er-like W VII was recently presented by Kramida and Shirai [15] . There has been great renewed interest in the spectral emission of tungsten from magnetically confined high-temperature plasmas [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] . The possibility of using extreme ultraviolet emission from low-charge states of tungsten ions to diagnose the divertor plasmas of the ITER tokamak was investigated by Clementson et al. [16] . Spectral modelling of Lu-like W 3+ to Gd-like W 10+ was performed by using the Flexible Atomic Code (FAC), and spectroscopic measurements were conducted at the Sustained Spheromak Physics Experiment (SSPX) in Livermore [16] . The electric quadrupole (E2) and magnetic octupole (M3) ground-state transitions in Ni-like W 46+ were measured using high-resolution crystal spectroscopy at the LLNL electron-beam ion trap facility [17] . Tungsten spectra recorded at the Large Helical Device (LHD) and comparison with calculations were presented by Harte et al. [19] . The extreme ultraviolet (EUV) spectra from highly-charged tungsten ions in low-density and hightemperature plasmas produced in the LHD at the National Institute for Fusion Science were measured. Calculations were performed with the Hartree-Fock with CI suite of codes written by Cowan [30] .
In the present paper, RMBPT is used for systematic study of atomic transitions in Er-like W
6+
ion. Specifically, we determine energies of the 4f 13 5p 6 nl and 4f 14 5p 5 nl excited states with nl = 5d, 6d, 6s, 7s, 5f, 6p. The calculations are carried out to second order in perturbation theory. RMBPT is also used to determine line strengths, oscillator strengths, and transition rates for all allowed and forbidden electric-multipole and magneticmultipole (E1, E2 illustrated last year by publications [16] [17] [18] [19] [20] [21] [22] [23] [24] . Another motivation of this work is to study correlation effects in heavy systems. Er-like W 6+ ion represent more interesting example as a Er-like Yb 2+ that was investigated in Ref. [1] . In that paper was underlined that Yb ions represented an excellent example to study the correlation effects since they are very large, in part due to the 4f shell. The present case, Er-like W 6+ ion, became even more complicated by the addition of the 5p shell (see Fig. 1 ), leading to the opportunity to study correlation effects between the 4f and 5p shells. 
II. METHOD Details of the RMBPT method for hole-particle states were presented for calculation of energies in Ref. [31] , for the calculation of multipole matrix elements for transitions from excited states into the ground state in Refs. [31] [32] [33] [34] [35] [36] [37] , and for the calculation of multipole matrix elements for transitions between excited states in Refs. [38] [39] [40] . The calculations are carried out using a finite basis set of Dirac-Fock (DF) orbitals. These orbitals are obtained as linear combinations of B-splines determined using the method described in Ref. [41] . We use 50 B-splines of order 10 for each single-particle angular momentum state and include all orbitals with orbital angular momentum l ≤ 9 in our basis set.
In addition to the 4f hole in the closed -shell [Cd]4f 14 5p 6 ground state that was considered in Er-like Yb III [1] , the 5p hole in the case of Er-like W VII should be considered (see Fig 1) . The model space is formed from two hole-particle states of the type a 
III. EXCITATION ENERGIES
In Table II , we give various contributions to the second-order energies for W VII ion. In this table, we show the one-body and two-body second-order Coulomb contributions to the energy matrix labeled E are non-zero only for diagonal matrix elements. There are 140 diagonal and more than 10000 non-diagonal matrix elements for the 4f j nl j ′ (J) and 5p j nl j ′ (J) hole-particle states, and for illustration only the part of odd-parity subset with J=1 is shown in Table II . The second-order Breit-Coulomb corrections are relatively large and, therefore, must be included in accurate calculations. The values of nondiagonal matrix elements given in columns headed E 2 in the case of the 4f j nl j ′ (1) matrix elements. In the case of the 5p j nl j ′ (1) matrix elements, the values of one-body contributions, E (2) 1 , are comparable with the values of two-body contributions, E (2) 2 , and they cancel each other for some matrix elements. One can see from Table II that the one-body contributions E (2) 1 and B (2) 1 for the 4f j nl j ′ (1) matrix elements are larger than for the 5p j nl j ′ (1) matrix elements. The same ratios (about 10) was found for the diagonal two-body 4f j nl j ′ (1) and 5p j nl j ′ (1) matrix elements.
In Table III , we present results for the zeroth-, first-, and second-order Coulomb contributions, E (0) , E (1) , and E (2) , and the first-and second-order Breit-Coulomb corrections, B
(1) and B (2) . Importance of correlation contribution is evident from this table; the ratio of the first and zeroth orders (E (1) /E (0) ) is about 10-30%, and the ratio of the second and first (E (2) /E (1) ) orders is even larger, 20-60% for the 4f j nl j ′ (1) matrix elements, while E (2) /E (1) ratio for the 5p j nl j ′ (1) matrix elements is about 3-5 % only. The E (1) and E (2) contributions for the 5p j nl j ′ (1) and 4f j nl j ′ (1) non-diagonal matrix elements differ by a factor of 5-10. The values of the 5p j nl j ′ (1) diagonal and non-diagonal matrix elements are comparable for the E (1) and E (2) contributions while the ratio of the 4p j nl j ′ (1) diagonal and non-diagonal matrix elements ranges from 10 to 50. The corrections for the frequency-dependent Breit interaction [42] are included to the first order only. The difference between the first-order Breit corrections calculated with and without frequency dependence is 1-3%, however, the ratio of the first-order Breit and Coulomb corrections is also 2-5%. As illustrated in Table III , the first-order non-diagonal matrix elements are symmetric, but the second-order non-diagonal matrix elements are nonsymmetrical. The values of the
] matrix elements differ in some cases by a factor 2-3 and occasionally have opposite signs. We now discuss how the final energy levels are obtained from the above contributions. To determine the first-order energies of the states under consideration, we diagonalize the symmetric first-order effective Hamiltonian, including both Coulomb and Breit interactions. The first-order expansion coefficient C N [av(J)] (often called a mixing coefficient) is the N -th eigenvector of the first-order effective Hamiltonian, and E (1) [N ] is the corresponding eigenvalue. The resulting eigenvectors are used to determine the second-order Coulomb correction E (2) [N ], the second-order Breit-Coulomb correction B (2) [N ] and the QED correction E LS [N ]. In Table IV , the following contributions to the energies of 16 excited states in W 6+ are listed: the sum of the zeroth and first-order energies
, the second-order Coulomb energy E (2) , the second-order Breit-Coulomb correction B (2) , the QED correction E LS , and the sum of the above contributions E tot . The Lamb shift E LS is approximated as the sum of the one-electron self energy and the first-order vacuum-polarization energy. The vacuum-polarization contribution is calculated from the Uehling potential using the results of Fullerton and Rinker [43] . The self-energy contribution is estimated for the s 1/2 , p 1/2 and p 3/2 orbitals by interpolating among the values obtained by Mohr [44, 45, 46] using Coulomb wave functions. For this purpose, an effective nuclear charge Z eff is obtained by finding the value of Z eff required to give a Coulomb orbital with the same average r as the DHF orbital.
When starting calculations from relativistic DF wave functions, it is natural to use jj designations for uncoupled energy matrix elements; however, neither jj nor LS coupling describes the physical states properly. We find out that the mixing coefficients are equal to 0.5-0.7 in the cases considered in this work. Therefore, we still use the jj designations in Table IV . We already mentioned the importance of including the correlation contribution in order to obtain accurate energy values for Er-like W VII ion. The second-order Coulomb contribution E (2) gives 10% to the total values of the 4f j 5d j ′ (1) and 4f j 6d j ′ (1) energies. The second-order Coulomb contribution E (2) for the 5p j ′ nl j (1) energies is much smaller (1-4 %). The E (2) values are very different for the 5p j ′ nl j (1) levels; ranging from the negative -21611 cm −1 up to the positive 6955 cm −1 value. Such a large difference in the secondorder contribution is due to large values of non-diagonal matrix elements illustrated by Table III .
In Table V , we compare our RMBPT results for the 4f 5d, 4f 6d, 4f 6s, 4f 7s, 4f 6p, 4f 5f , 5p5d, 5d6d, 5s6s, 5s7s, 5p6p, and 5p5f excitation energies in W VII with recommended NIST data [15] . The difference between our RMBPT values and NIST data is about 1-2 % for the most of cases except for the 5p 3/2 5d 3/2 (1) and 4f j 6s 1/2 (J) levels where the difference is about 6 %. This large difference is likely due to large contributions of the correlation effects.
To demonstrate the size of the correlation contribution, we added the data evaluated in the first-order approximation in Table V (see the column labelled 'RMBPT1'). These data are obtained as a sum of the E (0) , E (1) , and B (1) values (see explanation of Table IV) . These 'RMBPT1' values are often referred to as the MCDF values [47] . The difference between the values in the 'RMBPT1' and 'RMBPT' columns range from 1 % to 5% except for the 4f j 6s 1/2 (J) levels where the difference is about 14 %. The difference between the RMBPT1 and RMBPT values is about 5 % for the 5p 3/2 5d 3/2 (1) level. For this level, the RMBPT1 value is in excellent agreement with the NIST value (only 0.2 % difference). We would like to mention that our RMBPT results presented in Table V are first ab initio values for the energy levels in W VII ion.
To ensure that the accuracy of our results obtained by RMBPT code is good in comparison with results obtained by other frequently used codes, we evaluate energies and wavelengths in W VII ion using the HULLAC and COWAN codes also. In Table VI , we list wavelengths for the 16 dipole transitions calculated using these codes. The scaling of electrostatic integrals in the COWAN code provides a possibility to correct the correlation effects and to obtain a good agreement with experimental energies. In the HULLAC code, the intermediate-coupling energies are calculated using the relativistic version of the parametric potential method, including configuration mixing. Example of such calculations are given in Table VI. We find the smallest difference between values given in the column 'NIST' and the columns 'RMBPT' and 'COWAN'. There are only three cases among 16 cases when the difference is larger than 2 %. The largest disagreement with NIST values is found for values obtained by HULLAC code. Such comparison is very useful to check the accuracy of different codes. It is specially useful for predictions such as done previously by us in Refs. [10] [11] [12] . ions. We calculate electric-dipole (E1) matrix elements for the transitions between the sixteen odd-parity 4f j 5d j ′ (1), 4f j 6d j ′ (1), 5p j 5d j ′ (1), 5p j 6d j ′ (1), 5p j 6s 1/2 (1), and 5p j 7s 1/2 (1) excited states and the ground state, magnetic-quadrupole (M2) matrix elements between the 20 odd-parity 4f j 5d j ′ (2), 4f j 6d j ′ (2), 4f j 6s 1/2 (2), 4f j 7s 1/2 (2), 5p j 5d j ′ (2), 5p j 6d j ′ (2), 5p j 6s 1/2 (2), and 5p j 7s 1/2 (2) excited states and the ground state, and electric-octupole (E3) matrix elements between the 18 odd-parity 4f j 5d j ′ (3), 4f j 6d j ′ (3), 4f j 6s 1/2 (3), 4f j 7s 1/2 (3), 5p j 5d j ′ (3), and 5p j 6d j ′ (3) excited states and the ground state.
IV. MULTIPOLE TRANSITIONS FROM EXCITED STATES INTO THE GROUND STATE
Magnetic-dipole (M1) matrix elements for the transitions between the ten even-parity 4f j 5f j ′ (1), 4f j 6p j ′ (1), 5p j 5f j ′ (1), and 5p j 6p j ′ (1), excited states and the ground state, electric-quadrupole (E2) matrix elements between the 13 even-parity 4f j 5f j ′ (2), 4f j 6p j ′ (2), 5p j 5f j ′ (2), and 5p j 6p j ′ (2) excited states and the ground state, and magnetic-octupole (M3) matrix elements between the 13 even-parity 4f j 5f j ′ (3), 4f j 6p j ′ (3), 5p j 5f j ′ (3), and 5p j 6p j ′ (3) excited states and the ground state are computed.
Analytical expressions for the first and the second order RMBPT are given by Eqs. (2.12)-(2.17) of Ref. [31] for the E1 matrix elements and in Refs. [33, 35, 36] for the M1, M2, M3, E2, and E3 matrix elements.
We refer the first-and second-order Coulomb corrections and second-order Breit-Coulomb corrections to reduced multipole matrix elements as Z (1) , Z (2) , and B (2) , respectively, throughout the text. In Table VII , we list values of uncoupled first-and second-order E1, E2, E3, M1, M2, and M3 matrix elements Z (1) , Z (2) , B (2) , together with derivative terms P (derv) , for Er-like W 6+ (see, for detail, Refs. [1, 33, 35, 36] ).
Importance of correlation contributions is evident from this table; the ratio of the second and first (Z (2) /Z (1) ) orders is about 10-30% for most of the E1 transitions, except for the 5p 3/2 6d j (1) and 5p 1/2 7s 1/2 (1) states when 
J=1, 2, and 3 into the ground state in W VII. the ratios became much larger (50-70%). The ratios of the second and first (Z (2) /Z (1) ) orders are much smaller for the E2 transitions (1-5% for most of cases), except for the three 4f j 6p j ′ (2) states when the ratios are about 30-50%. We find that second-order contributions for the E3 transitions became very large when the values of the reduced matrix elements became very small (see, for example, the case of the 4f j 6d j ′ (3) states).
The magnetic-dipole matrix elements for the transitions between the two even-parity 4f 5/2 6p 3/2 (1) and 5p 3/2 5f 5/2 (1) excited states and the ground state have almost zero value of the Z (1) matrix elements (0.000038 and 0.000040, respectively). The non-zero values are due to relativistic contribution (see for detail Ref. [48] ). The major contribution for these M1 matrix elements are from the Z (2) second-order RMBPT as was shown in Table VII. The ratio of the second and first (Z (2) /Z (1) ) orders is very large (more than 30%) for four 4f j 5f j ′ (1) matrix elements.
The magnetic-quadrupole matrix elements for the transitions between the two even-parity 4f 5/2 6s 1/2 (2) and 4f 5/2 7s 1/2 (2) excited states and the ground state are very small in the lowest order (0.000005 and 0.000002, respectively). The first-order contributions for the transitions from 4f 5/2 5d 5/2 (2), 4f 5/2 6d 5/2 (2), 5p 3/2 5d 3/2 (2), and 5p 3/2 6d 3/2 (2) to the ground state are equal to zero because the corresponding factor (κ a + κ v ), where κ i is a relativistic angular momentum quantum number of a state i in Eq. (A.23) of Ref. [33] for Z (1) equals to zero for these transitions. The ratio of the second and first (Z (2) /Z (1) ) orders for the other 14 transitions varies from 2% for the 5p 1/2 5d 5/2 (2) state up to 65% for the 5p 1/2 6d 5/2 (2) state.
The largest values of the ratio of the second and first (Z (2) /Z (1) ) orders are about factors of 1-4 for the M3 matrix elements for the transitions between the three evenparity 4f 5/2 5f 7/2 (2), 4f 7/2 5f 7/2 (2), and 4f 5/2 6p 13/2 (2) excited states and the ground state. The Z (2) /Z (1) ratios for the other 10 M3 transitions are about 10-40%.
In Table VIII , we present values of E1, E2, E3 coupled reduced matrix elements in length and velocity forms for the transitions considered in Table VII . Although we use an intermediate-coupling scheme, it is nevertheless convenient to label the physical states using the jj scheme. The first two columns in Table VIII show L and V values of coupled reduced matrix elements calculated without the second-order contribution. We can see huge of L − V difference for some transitions. The second-order contribution dramatically decreases those L − V difference up to 1%-4%. These small L-V differences arise because we start our RMBPT calculations using a non-local DiracFock (DF) potential.
The E1, E2, E3, M2, M3, and M3 transition probabilities A r (s −1 ) for the transitions between the ground state and 4f j nl j ′ (J) and 5p j nl j ′ (J) states are obtained in terms of line strengths S (a.u.) and energies E (a.u.) as
It should be noted that the line strengths S(E1), S(E2), S(E1), S(E3), S(M 1), S(M 2), and S(M 3) are obtained as a square of coupled E1, E2, E3, M2, M3, and M3 matrix elements. The E1, E2, E3, M2, M3, M2, and M3 coupled matrix elements are evaluated using an intermediatecoupling scheme (see, [1, 33, 35, 36] for detail). Results of our calculation are given in Table IX .
In Table IX , we present wavelengths (inÅ) and radiative rates (A r ) for the electric-multipole (E1, E2, and E3) and magnetic-multipole (M1, M2, and M3) transitions from 4f nl and 5pnl hole-particle states to the ground state in Er-like W 6+ ion. We list available NIST [15] wavelength data in the column labeled 'NIST' in Table IX. We also use these data to evaluate transition rates given in columns 'RMBPT1' and 'RMBPT'. We did not find experimental energy values for some of the levels presented in Table V . We put RMBPT values from Table V in such cases and labelled them with asterisk in the column 'NIST'of Table IX. Radiative rates are calculated in the first-order RMBPT1 and the second-order RMBPT. We can see substantial difference between results given in columns with the headings RMBPT1 and RMBPT of Table IX . This difference gives exact value of the correlation from second-order contribution. The ratios of transition rates A change inside the complex of states with fixed J by threefour orders of magnitude. As a result, the values of the transition rates given in Table IX vary from 10 −7 s −1 for the M3 transition up to 10 10 s −1 for the E1 transition.
V. CORE MULTIPOLE POLARIZABILITIES IN ER-LIKE TUNGSTEN
The core multipole polarizability α Ek core is evaluated here in the random-phase approximation (RPA) [49] and DF approximation. The α Ek core contribution is calculated using the sum-over-state approach
where C kq (r) is a normalized spherical harmonic and where al ′ j ′ include all core states in Er-like ions from the 1s 1/2 up to 5p j states, nl j includes all valence states above core for k = 1, 2, and 3, respectively [50] . The reduced matrix elements in the above sum are evaluated using DF and RPA approximation for states with n up to n =50.
In Table X , we present multipole core polarizabilities α 
VI. UNCERTAINTY ESTIMATES AND CONCLUSION
Comparison of the RMBPT1 and RMBPT energies and transition rates presented in Tables V and IX gives us the first rough estimation of uncertainties of our results. In particular, the difference in the RMBPT1 and RMBPT is about 8% for energies, and is about 50% for the largest values of transitions rates A r and a factor of 2 for the smallest values of A r . The difference between the RMBPT1 and RMBPT values is the secondorder correction. The third-order corrections for the energies and transition rates were evaluated for monovalent atomic systems (see, for example, Refs. [51] [52] [53] ). The difference between the RMBPTI3 and RMBPT2 energies was about 2-3% for Ba II, Sr II, and Hg II ions. We also found 2-3% difference between our RMBPT energies and NIST values given in Table V. Only 8 levels among 100 levels deviate from NIST values for more than 3%. Therefore, we estimate uncertainties of 3% for the other 32 levels not identified in NIST compilation [15] . We already mentioned above that in addition, the energies and wavelengths in W VII ion were evaluated using the HUL-LAC and COWAN codes. There are only three among 16 cases when the difference is larger than 2%.
Also, to check accuracy of our calculations for transition rates, we evaluate the E1, E2, E3 coupled reduced matrix elements in length and velocity forms. Results given in Table VIII show that the L − V difference for the RMBPT1 values is about 20-30%, while the L − V difference for the RMBPT values is about 1-4%. So, we estimate our accuracy for transition rates as about 10-20% for the largest values of A r and about 20-50% for the smallest values of A r .
The estimation of the accuracy our RPA results for the core multipole polarizabilities (which is about 10-20%) is based on recent review of theory and applications of atomic and ionic polarizabilities [54] .
We have presented a systematic second-order relativistic MBPT study of excitation energies, reduced matrix elements, and transition rates for multipole transitions in Er-like tungsten ion. Our retarded multipole matrix elements include correlation corrections from Coulomb and Breit interactions. We determine energies of the 4f j 5d j ′ (J), 5p j 5d j ′ (J) 4f j 6d j ′ (J), 5p j 6d j ′ (J), 4f j 6p j ′ (J), 5p j 6p j ′ (J), 4f j 5f j ′ (J), 5p j 5f j ′ (J) 4f j 6s 1/2 (J), 5p j 6s 1/2 (J), 4f j 7s 1/2 (J), and 5p j 7s 1/2 (J) excited states. Wavelengths and transition rates were evaluated for the 90 multipole matrix elements for transitions from excited states into the ground states. Core multipole polarizabilities in Er-like W 6+ ion are calculated in DF and RPA approximation. Our RMBPT results presented in this paper are the first ab initio calculations of energies and transition rates in Er-like tungsten. The comparison with results with other codes as well as with available experimental data is discussed. These data are important for diagnostics of low-ionized tungsten plasma for fusion application.
